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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL HARDWARE
NUMBER: 02-2B-AD1-FA -X

SUBSYSTEM NAME: FLIGHT CONTROL MECH

HEVISION: [ 12/04/R7
FART DATA
PART NAME PARAT NUMBER
VENDOR NAME VYENLQOR HUMBER
LA CTVC ACTUATOR MCB21-0015
SAU ! DYNAMIG PRESSURE FEEDBACK AS3Y

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DYNAMIC PRESSURE FEEDBACK ASSEMBLY

REFEREMCE DESIGNATORS:

GUANTITY DF LIKE ITEMS: 24
FOUR PER ACTUATOR

FUNTTION:
FROVIDES AN CPPOSING DAMPING FORCE FOR FLAPFER MOVEMENT AS A FUNCTION
OF DYNAMIC LOAD PRESSURE DIFFERENTIAL.
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: 02-2B-A01-FA- 23

REVISION#: M Q80196

SUBSYSTEM NAME: FLIGHT CONTROL . TVC ACTUATCGR
LRU: TVC ACTUATOR CRITICAUTY OF THIS
ITEM NAME: DYNAMIC PRESSURE FEEDBACK ASSY FAILURE MODE: 1R3
FAILURE MODE:
EARCNEDOUS PRESSURE FEEDBACK
MISSION PHASE: LO LIFT-OFF
VEHICLEPAYLCADKIT EFFECTIVITY: 102 COLUMBIA

103 DISCOVERY

104 ATLANTIS

105 ENDEAVOUR

CAUSE;
BACKEN SPRING, CONTAMINATION, JAMMED FISTON

CRITICALITY 11 DURING INTACT ABORT ONLY? NC

REDUNDANCY SCREEN A} PASS

B) FAIL
C) PASS
PASS/FAIL RATIONALE:
A}
B)

"B* SCAEEN FAILS SINCE A METHOD OF DETECTION DOES NOT EXIST.

<)

- FAILURE EFFECYS -

(A) SUBSYSTEM:
NONE

{8} INTERFACING SUBSYSTEM(S):
NONE
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: 02-2B-A01-FA- 23

{C} MISSION:
NOME

. {D) CREW, YEHICLE, AND ELEMENT{S):
NOME

{E) FUNCTIONAL CRITICALITY EFFECTS:
FUNCTIOMAL CRITICALITY EFFECTS-POSSIBLE LOSS COF MISSION, CREW/VEHICLE AFTER

THREE UNDETECTED ITEM FAILURES, CAUSING ACTUATOR TO BECOME UNSTABLE.
LOSS OF FUNGTION CAN RESULT IN LOSS OF VEHICLE CONTROL.

-DISPOSITION RATIONALE-

{A) DESIGN:

SPOOL AND SLEEVE ARE 4400 MATERIAL, HARDENED AND LAPPED FOR A MATCHED SET.

SPOOL 1S GROOVED TO CLEAR SILTING. DYNAMIC PRESSURAE FEEDBACK ABSEMBLY .
HYORAULIC FLUID IS FILTERED BY A 5 MICRON HYDRAULIC SYSTEM FILTER, AND A 15

MICRON ACTUATOR FILTER.

{B) TEST:

QUALIFICATION: ENDLRANCE CYCLING - 400 MISSION DUTY CYCLES UNDER LGAD AT
MAXIMUM TEMPERATURE OF 276 DEGREES F. ACTUATOR WAS VIBRATED TO FLIGHT
LEVELS AND TESTED AT -65 AND 275 DEGREES F. 100,000 PRESSURE IMPULSE CYCLES
AT EACH SUPPLY AND RETURN PORT, AT 230 DEG F. SUPPLY PORTS WERE CYCLED
FROM 2,000 PSIG TG 4,500 PSIG TO 1,500 PSIG, BACK TO 3,000 PSIG EACH CYCLE:
RETUAN FORTS, FROM 750 PSIG TO 1,500 PSIG TO 0 PSIG, BACK TO 750 PSIG. VERIFIED
THAT ALL PARTS WERE WITHIN ACCEPTABLE LIMITS DURING DISASSEMBLY AND
INSPECTION AT COMPLETION OF QUALIFICATION.

ACCEPTANCE: EACH DYNAMIG PAESSURE FEEDBACK ASSEMBLY 1S DYNAMICALLY
TESTED PRIOR TO ACTUATOR ASSEMELY. PERFORMANCE TESTS VERIFIES
FUNCTIONAL CAPABILITY OF AT LEAST TWO DYNAMIC PRESSURE FEEDBACK
ASSEMBLIES. FLUID FROM ACTUATOR IS YERIFIED TO MEET CLEANLINESS LEVEL 180
PER MAD110-301.

OMRSD: ATYG FREGUENCY RESPONSE TEST, PERFORMED PRICR TO EACH MISSION.
(THIS TEST ONLY VERIFIES THAT AT LEAST TWU DYNAMIC PRESSURE ASSEMBLIES ARE
FUNCTIONAL ) HYDRAULIC FLUID SAMPLES ARE TAKEN AFTER EVERY FLIGHT AND
VERIFIED TO BE WITHIN SPECIFIED CLEANLINESS LEVELS.

e Ay
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CiL FAILURE MODE
NUMBER: 02-2B-A01-FA- 23

() MISEION:
NOMNE

{0} CREW, VEHICLE, AND ELEMENT(S):
NONE

{E} FUNCTIONAL CRITICALITY EFFECTS:
FUNCTIONAL CRITICALITY EFFECTS-POSSIBLE LOSS OF MISSION, CREW/VERICLE AFTER

THREE UNDETECTED {TEM FAILURES, CAUSING ACTUATOR TO BECOME LINSTABLE.
LOSS OF FUNGCTION CAN RESULT IN LO35 OF VEHICLE CONTROL.

-DISPOSTION RATIONALE-

(A} DESIGN:

SPOOL AND SLEEVE ARE 440C MATERIAL, HARDENED AND LAPPED FOR A MATGHED SET.
SPOOL IS GROOVED TG CLEAR SILTING. DYNAMI: PRESSURE FEECBACK ASSEMBLY
HYDRAULIC FLUID 18 FILTERED BY A § MICRON HYDRAULIC SYSTEM FILTER, AND A 15
MICRON ACTUATOR FILTER.

(B) TEST:

QUALIFIGATION: ENDURANCE CYCLING - 400 MISSION DUTY CYCLES UNDER LOAD AT
MAXIMUM TEMPERATURE OF 275 DEGREES F. ACTUATOR WAS VIBRATED TO FLIGHT
LEVELS AND TESTED AT -85 AND 275 DEGREES F. 100,000 PRESSURE IMPULSE CYCLES
AT EACH SUPPLY AND RETURMN PORT, AT 230 DEG F. SUPPLY PORTS WERE CYCLED
FROM 3,000 PSIG TO 4,500 PSIG TO 1,500 PSIG, BACK TO 3,000 P3IG EACH CYCLE;
RETURN POATS, FROM 750 PBIG TO 1,500 PSIG TO 0 PSIG, BACK TO 750 PSIG. VERIFIED
THAT ALL PARTS WERE WITHIN ACCEPTABLE LIMITS DURING DISASSEMBLY AND
INSPECTION AT CGMPLETICON OF QUALIFICATION,

ACCEPTANCE: EACH DYNAMIC PRESSURE FEEDBACK ASSEMELY IS DYNAMICALLY
TESTED PRICR TO ACTUATOR ASSEMBLY. PERFORMANGE TESTS VERIFIES
FUNCT!ONAL CAPABILITY OF AT LEAST TWO DYNAMIC PRESSURE FEEDBAGK
ASSEMBLIES, FLUID FROM ACTUATOR IS VERIFIED TO MEET CLEANLINESS LEVEL 190
PEA MAD110-301.

OMRED: ATVC FREQUENCY RESPONSE TEST, PERFORAMED PRIOR TO EACH MISSION,
(THIS TEST ONLY VERIFIES THAT AT LEAST TWO DYNAMIC PRESSURE ASSEMRBLIES ARE
FUNCTIONAL ) HYDRAULIC FLUID SAMPLES ARE TAKEN AFTER EVERY FLIGHT AND
YERIFIED TO BE WITHIN SPECIFIED CLEANLINESS LEVELS.
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» APPROVALS -

EDITORIALLY APFROVED ;A s F- o, $f~F
EDITORIALLY APPROVED  ©JSG o -
TECHNICAL APPROVAL :VIAJSC :95-CIL-004




